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between them and the hexoses. The protones would, 
according to this scheme, be considered as comparable 
with the dextrins, and the protamines as comparable 
with starch. It is true that our knowledge is still too 
incomplete to enable us to carry the process still further, 
so as to trace with accuracy the connection between the 
protamines, on the one hand, and the proteoses and pep¬ 
tones on the other ; but that need not prevent us from 
considering the subject in the order above described, 
especially since this arrangement has also the advantage 
of passing from the simple to the more complex. A short 
reference has already been made to the hexone bases, 
the protones and the protamines. To that account the 
following facts may be added. The protamines resemble 
other proteids in being kevorotatory, and have a toxic 
action similar to that of the albumoses. It is worthy of 
mention that, although the salts of the protamines with 
mineral acids are ladvorotatory, those of the hexone base, 
histidin, are dextrorotatory. The protamines also resem¬ 
ble the proteoses and peptones in not being coagulated 
by heat. 

Intermediate between the protamines and the native 
proteids lies a somewhat ill-defined class of proteids 
termed the histones. These have a well-marked basic 
character, being precipitated from their solutions by the 
addition of ammonia. They are not precipitated by 
heat unless a neutral salt of the alkalies be present, and 
even under those conditions they are incompletely pre¬ 
cipitated. Within the organism they are never found in 
the free form ; but always in combination with some 
other organic group, usually either nucleic acid or a pig¬ 
ment. It is asserted that they are occasionally found in 
the urine. 

Their chemical properties place them in a class interme¬ 
diate between the protamines and the simple native 
proteids. On account of their tendency to form com¬ 
pounds with other proteids, they appear to be well fitted 
to serve as precursors of the more complex forms of pro- 
teid. In neutral solutions they give precipitates with 
egg-albumin, serum-globulin, and caseinogen containing 
the two components in a fixed quantitative relation. 

The most important recent advances in our knowledge 
of the proteoses are due to the work of Hofmeister and 
his pupils. They have applied the method of fractional 
precipitationby means of ammonium sulphate and of zinc 
sulphate to the separation of the proteoses resulting from 
the peptic digestion of various proteids, and, although it 
has not yet been found possible to separate by these 
means chemically distinct bodies, the complete separation 
of the proteoses into chemical individuals may be looked 
upon as a probable attainment in the near future. The 
chief difficulty of the separation is due to the fact that 
the proteoses, being all either of an acid or basic charac¬ 
ter, tend to unite together so as to form salt-like com¬ 
pounds. Only the briefest summary of the more recent 
results can be given here. 

The proteoses may be divided into three classes. 

The first class yields, on farther hydrolytic decompo¬ 
sition, a large quantity of monamido- and diamido-acids 
of the fatty series. It also contains a benzene radicle 
in which none of the hydrogen atoms are substituted for 
hydroxyl and a relatively large proportion of both 
loosely and firmly combined sulphur. It corresponds in 
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type to Kiihne’s anti-group and, from the large proportion 
of diamido-acids which it yields, may be regarded as 
more closely allied to protamine than either of the two 
other classes. It is very resistant to hydrolytic agents. 

The second class contains loosely and firmly combined 
sulphur, a benzene radicle in which one hydrogen atom 
has been substituted for hydroxyl and yields a relatively 
small quantity of monamido- and diamido-acids of the 
fatty series. It easily undergoes hydrolytic decomposi¬ 
tion, and is termed the hemi-group. 

The third class has been less thoroughly investigated. 
It is distinguished from the two former classes by the 
presence of a carbohydrate radicle, and is apparently 
absent from the molecule of many native proteids. One 
may regard the molecules of the majority of native 
proteids as being built up by the union of these three 
groups in varying proportions. 

The chemical nature of the peptones is still the subject 
of much controversy. They are characterised mainly by 
not being precipitated by saturation of their acid solutions 
with ammonium sulphate, by giving a well-marked biuret 
reaction, and by yielding on farther hydrolytic decom¬ 
position the hexone bases amongst other products. 

A detailed account of the individual native proteids is 
next given. Then there follows a description of the com¬ 
pound proteids which consist of one or more molecules 
of a simple proteid united with some other body, which 
may be either nucleic acid, chondroitinsulphuric acid, a 
pigment, or a nitrogenous derivative of the polysac¬ 
charides probably bearing the same relation to muco- 
samine or glucosamine as starch does to glucose. Cohn- 
heim places the nucleoalbumins amongst the simple pro¬ 
teids, and suggests phosphoglobins as a more suitable 
name for the group. 

The book terminates with a description of the chemical 
and physical properties of the albuminoids. 

In conclusion, one cannot but feel that Dr. Cohnheim 
has earned the gratitude of both chemists and physio¬ 
logists by his thorough review of the present state of 
knowledge of the chemistry of the proteids. In no other 
branch of chemistry is the literature scattered throughout 
so many journals of very diverse branches of science, 
and this makes the task of reviewing the literature a 
most arduous one. 

As a work of reference the book is indispensable to all 
workers in physiological chemistry. J. A. Milroy. 


MODERN LENS MAKING. 
Contributions to Photographic Optics. By Dr. Otto 

Luramer. Translated and augmented by Prof. 

Silvanus P. Thompson, F.RS, Pp. xi + 135. 

(London : Macmillan and Co., Ltd., 1900.) 

R. LUMMER and Prof. Thompson have given us 
in the above volume a thoroughly practical treatise 
on that part of optics with which it deals, and the book 
does much to prove the truth of a statement of the 
translator’s preface : “In fact the science of the best 
optical instrument-makers is far ahead of the science of 
the text-books.” 

The history of the book is interesting. Dr. Lumraer, 
when working up the subject of photographic optics for 
a new edition of Muller-Pouillet’s text-book of physics 
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“looked about fruitlessly for a guide"; he found 
nothing to help him, and the volume now under review, 
which has been translated and amplified by Prof. 
Thompson, is the result. 

Let us consider the problem ; the photographer needs 
to produce on a flat surface an exact picture of a distant 
object. To take in a wide field of view the plate must 
subtend a considerable angle at the centre of the lens ; 
the rays of light traverse the lens in very various 
directions, some are parallel to its axis, others 'are 
oblique, and the angle between them and the axis may 
reach 30° to 40°. 

It is impossible to attain this result with any single 
lens ; we must examine, then, in what respects an actual 
lens differs from the perfect instrument of Gauss’s 
theory, what are its defects, and how they are to be 
remedied. 

Now this theory is an approximation for real lenses 
depending on the assumption that the angle between 
any ray and the axis of the system is so small that 
all its powers above the first may be neglected. 

We wish to inquire, then, what are the conditions 
which must hold in order that a refracting system may 
produce an image coinciding with that given by Gauss’s 
theory, even when we retain in our mathematical theory 
powers of the obliquity above the first. This was done by L. 
von Seidel in the years 1856, 1857 (Astronomische Nach- 
richten, 835, 871,<1027-1029) for the case in which powers 
of the obliquity up to the third are retained. His work is 
hardly known in England. He found that to this degree 
of accuracy a perfect image could be obtained provided 
five separate equations of condition between the curva¬ 
tures and refractive indices of the lenses and their dis¬ 
tances apart were satisfied. These five conditions, which 
we may denote by S, = o . . . S 5 = o, are sufficient for 
all cases in which the light employed is of definite re- 
frangibility ; to correct, however, for dispersion, two other 
conditions are required, and the modern photographic 
objective, possible only in consequence of the discovery 
by the Jena factory of special “anomalous” glasses, is 
the outcome of the attempt to satisfy these conditions. 

In the work before us no attempt is made to prove the 
above equations ; this is not part of the scheme of the 
book, but it is shown that to each condition a distinctive 
physical meaning can be attached, and this physical 
meaning is brought into very clear light. 

The first equation, Sj = 0, is the condition that the 
image of a point on the axis may be a point, free, there¬ 
fore, from aberration, even when the full aperture of the 
lens is used. 

Let this be satisfied, and suppose the point source to 
move away at right angles to the axis to some neigh¬ 
bouring position, let the refracted beam be received on a 
screen perpendicular to the axis ; in general, a blurr of 
light, more or less pear shaped, will be formed at the 
screen ; in some positions the narrow end of the pear is 
towards the axis, in others it is removed from it. The 
shape varies as the screen is moved, but unless the lens 
is corrected a point image is never formed.. This is the 
defect or aberration called coma, so beautifully shown by 
Prof. Thompson to the Physical Society last session. 

Now we know that when a small pencil of rays is 
obliquely refracted, the refracted rays diverge from two 
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focal lines which lie in perpendicular planes ; and we 
may look upon the finite pencil as composed of a series 
of small pencils incident at different parts of the lens. To 
each of these corresponds two focal lines, a primary and 
a secondary. But the refraction produced by the lens is 
such that the primary line belonging to a small pencil 
traversing the lens near its edge does not coincide with 
that of the central pencil. The primary focal line has a 
different position for each of the small pencils into which 
the finite incident pencil has been resolved ; if, for a 
moment, we look upon the primary line as an image of 
the source, the position of this image depends on the 
portion of the lens by which it is formed. The next step, 
then, is to superpose these partial focal lines so as to form 
two single, primary and secondary, focal linos for the whole 
pencil, and this is the meaning of Seidel’s secondcondition, 
S 2 = o. This condition, which was known to Frauenhofer, 
is shown to be identical with a law distinguished as the 
Sine-law, which states that if P be a point on the axis 
of the system, and Q its image, and if a, a' be the angles 
which an incident ray through P and the corresponding 
refracted ray through Q make with the axis, then 
sin 0/sin a' is a constant for all rays. If a small object 
be placed at P, perpendicular to the axis, and a perfect 
image of this be formed at Q, then, as von Helmholtz 
showed, the ratio sin a/sin a measures the linear mag¬ 
nification of the image. The connection between this 
and the physical meaning of the condition S 2 = o is an 
obvious one. 

But if this condition be satisfied, we are far from 
having a point image of our source ; we have, instead, 
two linear images—one lying at right-angles to the axial 
plane through the point, the other, the secondary image, 
lying in that plane. If, instead of considering the image 
of a point, we deal with a plane cutting the axis at right- 
angles in P, we get, as the image of this plane, two curved 
surfaces, the one made up of primary lines, the other of 
secondary lines ; these both cut the axis at right-angles 
in Q, the image of P. If by any means we can make the 
primary and secondary lines coincide, we shall have a 
point image of our point source ; and this is done if the 
condition S 3 is satisfied. Such an image is said to be 
stigmatic, or sometimes an-astigmatic. If this be done 
for the whole field, the curved surfaces move up to co¬ 
incidence ; the image of the plane is a single surface, not 
two ; in general, however, this image surface will be 
curved, and as we cannot dish out our photographic 
plate to get it, we must, if possible, make it plane. The 
equation S 4 = o expresses the condition for this. 

Thus, if these four conditions are satisfied, we obtain 
a plane stigmatic image of any object lying in a plane 
normal to the axis of the lens. 

But this alone is not sufficient to give us a perfect 
image ; it must be similar to the object, there must be 
no distortion. It is found that the equation S 5 = oexpresses 
the condition for this. 

In some such manner as the above, Dr. Lummer and 
Prof. Thompson explain the meaning of the five con¬ 
ditions of no aberration, and then proceed to show how 
each is satisfied. 

For the details of this the reader must refer to the 
book ; there is one other point, however, which it is 
desirable to follow up more completely here. The 
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system must be free from chromatic aberration. Now 
let us, for simplicity, deal with two lenses in contact ; let 
f f" be their focal lengths, fc, f their refractive indices, 
and let ljv \jv represent their dispersive powers, so that 
v = (p - 1 )/(/r„- Hr), and p. r being the indices for the rays 
it is desired to lachromatise, while /z refers to some 
mean ray. 

Then the condition for achromatism is 


Now it is shown in the book that for this case the 
condition that the field may be flat—Seidel’s fourth con¬ 
dition—reduces to 


Thus the focal lengths must be of opposite sign, and 
the lens with least focal length—the concave lens that 
is in a photographic combination—must have the greatest 
refractive index. But, in order to satisfy the condition 
for achromatism, this same lens must have the greatest 
value for v. 

Now achromatic lenses have usually been made by 
combining a convex lens of crown glass with a concave 
lens of flint; with such glasses, however, it is found that 
when fi is large i> is small, and vice vcrsd. Thus, for 
example, ordinary light flint has a greater refractive 
index than silicate crown glass, and hence an achromatic 
combination is possible ; but since the value of v for 
such flint is less than for crown, the combination when 
made will not give a flat field. 

Dr. Lurnmer defines as an “old achromat ” a pair of 
achromatised lenses made of such glass. 

One of the results, however, of the experiments of 
Abbe and Schott at Jena has been the discovery that by 
the addition of barium salts a crown glass can be ob¬ 
tained having both a high refractive index and a high 
value for v. Such a glass could take the place of the 
flint glass in an achromatic combination, and with this 
advantage, that the condition for flattening the field 
could be nearly, if not completely, satisfied. 

The condition above given for a flat field was dis¬ 
covered by Petzval in 1843 ; in principle it had already 
been published by Airey (“ Coddington’s Optics,” 1829). 
Von Seidel, however, was the first to point out that it was 
impossible with the lenses then available to satisfy both 
it and the 'condition for achromatism, and it was not 
until the Jena glass became available that an achromatic 
lens with aflat field was possible. Such lenses are called 
by Lummer “new achromats.” 

Having shown, in the first eight or nine chapters of the 
book, what are the conditions to be satisfied, Prof. Lummer 
proceeds to describe the various ways in which this is 
done in practice. The condition of no distortion is 
readily satisfied by combining two identical sets of lenses 
symmetrically placed into a double object glass with the 
stop midway between. These, if of the new “anoma¬ 
lous ” glasses, can have a flat field. But such a com¬ 
bination will not be completely stigmatic ; to secure this, 
other conditions must be satisfied besides those which 
are possible in a symmetrical combination, and the best 
result has been obtained by combining, in what is known 
as an anastigmatic-aplanat, a new achromat with an old 
achromat. The astigmatic effect of the old achromat is 
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opposite to that of the new ; hence by the combination 
it is possible to secure a flat image which is also stig¬ 
matic and achromatic, while, by adjusting the distance 
between the lenses and properly placing the stop, the 
condition of no distortion is satisfied. 

Details of combinations satisfying these various con¬ 
ditions are given in the book, and not the least of Dr. 
Thompson’s services are the chapters in which he calls 
attention to the excellent work done by various well- 
known English makers. His description of DallmeyePs 
Tele-objective is specially welcome, while Miethe’s two 
views of Munich from a distance of about two miles—the 
one taken with an ordinary lens, the other with his tele¬ 
objective—show what a powerful weapon the latter is. 

The appendix contains some more detailed accounts 
of von Seidel’s analysis, and also a valuable example of 
the computation of a lens. 

The book is published by Messrs. Macmillan and Co. 
in their usual admirable style, and supplies a very real 
addition to the literature of a subject too much neglected 
in England. R. T. G. 


OUR BOOK SHELF. 

A Handy Book of Ho>iiculture. By F. C. Hayes, M.A. 

Pp. xi + 225. (London : John Murray, 1900.) 

This is a little book intended “for the class of fairly in¬ 
telligent young men who are placed in sole charge of 
small gardens, who have little natural aptitude for 
gardening and no training, and who look in vain to their 
employers for teaching or suggestions of any kind.” The 
questions naturally arise how such men come to have 
charge of gardens, and whether any book is likely to be 
of material service to them. For a class of better in¬ 
formed readers with a real interest in the subject the 
present book is better adapted, as the directions are 
simple and clear. The practical instruction conveyed is 
good, but, although the book is not intended for botanists, 
we may fairly look for accuracy and correct spelling of 
names. 

In the following passages we have examples of loose 
writing, which are not the only ones that might be 
found :— 

“ The lilium is a popular family of hardy, bulbous 
flowers. No garden should be without a variety of them, 
but the species is so numerous that it would be impos¬ 
sible in one brief chapter to lay down general rules for 
their culture.” 

Here is another paragraph which is not remarkable 
for accuracy :— 

“ Speaking generally, a fern may be defined as a plant 
which bears leaves only and no flowers. The name of 
their order is Cryptogamia, i.e. hidden flowers ; they 
have organs which produce spores, but the attractive 
petals are absent, and the spore cases are hidden away 
or take strange forms.” 

On the following page we have such misspelling as 
Calcidonicum and tigranum ; elsewhere we find nemerosa, 
pyracanthus, azalias, Charles Lefebre ; while the use or 
disuse of capital letters seems to be entirely a matter 
of caprice. 

The Construction of Large Induction Coils; a Work¬ 
shop Handbook. By A. T. Hare, M A. Pp. 155. 

35 illustrations. (London : Methuen and Co., 1900.) 
This book, written by an amateur primarily for 
amateurs, will be found of the greatest use for all those, 
amateurs and professionals alike, who desire to construct 
Rhumkorf induction coils according to the most approved 
methods. 
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